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(5 7) Abstract: 

PROBLEM TO BE SOLVED: To provide a producing 
method for producing an amorphous soft magnetic alloy 
strip having thick thickness and wide width, and a 
producing apparatus thereof, the amorphous soft 
magnetic alloy strip and an amorphous soft magnetic 
alloy member. 

SOLUTION: When the amorphous soft magnetic alloy 
strip 50 is produced by spouting molten alloy 30 from a 
nozzle 17 toward the cooling surface of a cooling roll 1 1 
rotation-driven to cool the molten metal 30, the shape 
of the spouting hole 34 of the nozzle 17 is formed as 
almost rectangle and the spouting width (w) of the 
spouting hole 34 paralleled to the tangential direction (p) 
in the rotation of the cooling roll 1 1 is made to 0.2-0.8 
mm. The interval (d) between the nozzle 1 7 and the 
cooling roll 1 1 is made to 0.2-0.8 mm, and the peripheral 
speed of the cooling roll 1 1 is made to 3-60 m/s. The 
spout of the molten metal 30 into the cooling roll 1 1 has 
the feature for executing with the spouting pressure of 
0.2-3.0 kg/cm2. 
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4 0-5 0KK±itOW»«cfianPa«:WU 
-COftia^ 6*0 6 ti S F e S£&*> 6 tt£ < i* tifc 

[0 0 4 5] £<DF elW^^/7X^« 
ti, Fe^5}tU Fem©ft<0&BI£*£H& 

mffSOI IAE I I lAtK&tM I I 
BSL I VAj&RtM VB&, VAE V I AR t VI 
I Am<D5%frt>MVlX£2>i><DX$>2>1)K *rt>, 1 
I I B8L I VBK<O^H7C*3WJfHaftct(DiL/rm3 
^^.11 Al. Ga, In, SnT**. 

i, Hf, Cu, Mn 4 Nb, Mo, Cr, Ni, C 
o, Ta, W, Z T<Dtpfrhmi2ti2> lWU±G>&m 

7SR4l2^r*c£#r**. jew:, ^JlTu^iur 
t*, 01x11 P. C, B, Ge, Si^t#5o J: 

X. Al : 1 — 10%, Ga:0.5-4%, P : 9 — 
15%. C : 5-7%, B : 2-1 0%, F e : m&X 
$>r>X % ^W&m%!&^2tlXl,>X em& 

[0 04 6] $/c, S i^MSCiUO, 

6«CJ5KTac<fc#?UtB<hfca. S i '©SWStt^Tff 
4tia»4PiR#««AT 1 ,3WfH«rS©'C, 15%OT 

*K^^^&tt % *©«swjkw-c. ai : 1-1 

0%, Ga : 0 .5-4%, P : 9— 1 5%, C : 5- 
7%, B : 2-1 0%, S i : 0-1 5%, Fe : JSff 
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[0 047] fcfc, liE©fflSECC*>liT, MtCGe^O 
-4%. jhP$l/<tt0 ,5^4%<D«ir*&l/tl»t 
fcft^. $/c, ttflBfflJ&Kfc^T, HtC, Nb, Mo, 
Cr, Hf , W, Z r<D4>&< £ fc 1 a* 7 %«T^W 
UTCvC*>ft< % Mfc, N i 1 0%OT, Co3 0%& 

T,tt, 3 5K6Lh, ffi^OCj:-?Ttt4 0-5 0K&_h 

10 [0048] ±a©aflEo f e mmn&mtf*? 

DfiW^SBrtt**-r. t©/c&, «ft/cSoft magnetic 
(IMBffi&tt) two, ZmoMSmFnOttfttl, 

xmmttbtotttz. 

[0049] ±&<D#&mmi&^m&<D$mjfm 
«, mwmiZftzftwv-fr&ftmffitcmixsxfr 

20 ioi«:JWf<tBWcffll/P©qfcBiHB*, 0. 2mm£Lbt>v 
00. 8mm£(T£U MlB^X;l/£fgia^a-Jl/<D 
IBM*. 0. 2mm£LbfcoO. 8 mmOTi U ■ IWB 
?%aiP-;U©^3it, 3m/sW±3(po6 0m/sOT 

iu, mi&^v-)\>^<D&m<Dma*o. 2kg/c 

m'6U^o3. Ok e/cm a OT©S4HiEr*T*5© 
~C, m2&40 MinJHJL fi^mW 1 0 m mVL±.(D#& 

t o o 5 o ] ±3e©^amk8tt^»»©HS 

coosi] ±m<o#ikmmi&^m&<D$miimtc 

mm2tix^ B m&m&£^&<Dmm®mfo±.x 
40 [0052] ±.&<D#ikmmt&^m&<»m&m!;K: 

PJHAT,3W3 5Ka±-e*D % ttSK^l. 5/iQm 
50 [0 053] ±^©^^©:S5tt^^©^^ 


15 

^n-^OIel^3^^CcW>i^WU*I^0 . 2 m 
m«±0. 8mmttTi$^ m&s *>l>tm&1§3®v 
-;KD^Pw^0. 2mmWi^0. 8 mm&Tt i*ft 

>^*rtw:ilx^$nT^-2>or, ^uftitt^lffo io 

[0054] J^0#AMHBtt£«irat** »S**4 

&£PP-;kd^jU& : 

* + 0F»9CD#H^ : 

Wff : 

&ajp-;u& 

[0 05 6)^9^6, mm<DmmK&n<ti: bit-oft 

#4fflflE£0. Skgf/cm^fWl ft 

[0 057] (H»«2) 11. ^ 

RfflOP<Dl!fcaL*Bw : . 

SAOHUEE : 
^ + >;n'1 Ort^HM : 
Wff : 

[005 8] 010^?), »e>ns*»o/ssB, 

fc»#«l*HlUT^S. C<D££, SH^eS«S13 

ft&„ Lfrista&h, »ftP-^<DJMjWK*S±, ?§ 
aoH^fcttteaWHfc^to-T. Hl4«:^-i-<t^«c, 


15132 0 0 0- 1 1 7 399 
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[005 5] 

[XtkM] (SWKWDFe. AlWGai, Fe- 
Fe-P£^tfB£Mf4£OT^tt^n£r5£ 

ommiwcDz^zftitAftxmMvx&mtis. c<d 

*§S £ & og© y X;u*> h UK 1/ r p - A>ccffl 

©t*fcHEE£, 0. 2, 0. 7, 1. 2, 1. 8kgf/ 

1 1 . 8 m/s 
1 1 0 0 *c 
0 . 4 mm 
0 . 5 mm 

Ar Jtf* (#6 6 0torr) 
1 0- 3 torrfeiT 
4 5 0mm 

5K8, 23. 6. 35. 3, 47. lm/stU ti!l<D& 
fr*TIB© J; 5 fcBBE Oft: c £ LWimWim l i H««c 
LTlWMI»aB»ft£f»W*IBtU &*>fttd&&<DB 

%m i o frc^-To 
1 loot 

0. 4mm 

0. 5mm 

1. 8kg f /cm' 
ArtfX (#j660torr) 
1 0- J torr«T 

4 5 0mm 

[0 05 9] £/c, ft£PP~;WOjai£, 10. 47, 
1 5. 7 0, 20. 93, 3 1. 4m/siU «1<D& 

ff^TiB<D<t ^tcia^b/cc tvm\tmmm 1 &hsmc 

1 100'C 


(10) 
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WE: 

[0060] 

10.47 
15.70 

2 0.93 

3 1.40 

[00613 »e>nfc»»©iBs«ia*x»ia«fa>jffiec 
(n^^3) ^touno^abi&iw^, 

3, 0. 4mmil t f&0^#£T!BO£i« 


0 . 5mm 
0. 3mm 
0.8kg f/cm 2 
Ar^ (tt6 6 0torr) 

1 0- J torrfelT 

2 0 0mm 


W&(Dm$ Cum) 
6 5 


5 5 
4 5 
3 7 


[0 06 2] 
0. 2, 0. 


ft>^10rt<D»ia: 

WE: 

[0 0 63] si »e»ti^i»»oi53«. ?fcttj 
[0 0 6 4] (sistffU) -/xji/i^aiP-^itoiaiB* 

«»<DHUE : 

* + >^l 0rtcD#am : 

WE: 

[006 5] mi zfrh, ;x 

[0066] -/XJi/i»*pa-;KoraiHd^ 


1*40 


»»<DfttHJE : 
WE: 


[0067] 


fyjPid(mm) 
0. 30 


ISIS© H (mm) 
1 1 
1 2 
1 3 
1 3 

»t*££issr*88su n h txtctmvm s mm. o 

11. 8m/s 
1 lOOt 

0 .5mm 

1 . 8kg f/cm 2 
Ar^X (#j6 6 0torr) 

1 0- J torrWT 
4 5 0mm 

★ d£, 0. 2, 0. 3, 0. 4, 0. 5, 0. 6, 0. 
7mm<LU ffe<D^f*£TfB©<fc 5tCi95£L/ct 

WHHd t»»3D»3 ^onffi^H 1 2tc^-T. 
1 1 . 8m/s 
1 100'C 
0.5 mm 
1 '. 8 kg f /cm' 
Ar^ (**J6 6 Otorr) 
1 0- 3 torr£TF 

4 5 0 mm 

■jSrO. 3, 0. 3 5, 0. 4 5mm<tU «©*fl=*TiB 

&ffl&l>tc m ^12^1-. 
20. 9m/s 
l 10 0'C 

5 mm 

0.8kg f /cm 2 

A r #X <»6 6 Otorr) 

1 0- J torrBlT 

2 0 0mm 
♦ [«2] 

fSm<D*I(rrm) 
I 3 


45 
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0. 35 46 
0. 45 50 
(0068] »hti1tmfi<D&&W&&XimKm&tc 

i&U-)lt<D?$md&0. 3 — 0. 4 5mm(D®|t* 
tit*, £#4 OjLtmfeLh^otgl OmmtllOSS^ 

^ttJLD<D^tBLigw : 0 


^F§g 2 o o o - 

20 


117 3 9 9 


1 2 
1 1 

* [0 0 6 9] (nmms) &ajLn©&ajuiw;&c/?g 


[0 07 0] 


3, 0. 4, 0. 
0. 4, 1. 2. 
14. lm/s 
1 1 0 0 *C 

0 .5mm 

Ar#X (#j6 6 0torr) 

1 0- 3 torrfcTF 
4 5 0 mm 

* [SI3] 


5 mm 

1. 8 kgf/cm l 



*tm£E (kg/cm') 


0. 4 

I . 2 

1. 8 

0. 3 

flt£ 2 5 Mm 
41 1 5 mm 

9$ 55/im 
I Smm 

j£$ 8 0 itm 
49 1 5 mm 

O. 4 

ff $ 3 5/im 
46 1 5mm 

IB ] 5mm 

8 7/im 
til 1 5 mm 

0. 5 

5 0 jim 
4@ 1 5mm 

£ 1 Smm 

^£ 9 0 n m 
4S 1 5mm 


to 07 i ] msfrhwhfrtexsic jwhjbe^o. 4 ★jgj»i/T»»tu qfc#mu«w. n-^jaae* 


ksr f /cm'tfc^ti l&ttJl/tlft'O. 5mm*C& 
J93#4 0 jimfiUufcoS 1 0 mml^i©» 

[0 07 2] (3W«6) *»«lilol*K:ixT. JR^P 
*fij£it#F e, tt A l l Ga,P,.„C,,i,B,.,Si 
ffi>£cD<Y>:J? hSrfWU C<D^>=f* hj&BltCT* 


* * 1 0 P»9CD#H^ : 
HEE: 


[ 0 0 7 3 ] m 1 6 fcTjrri; 5 BiWaiWZWmtt, 


fc. »^tlfcW»*3 5 0-CC3 0»BljapJ*bT:, tte 
1 kHz«:*jlt6a»*i««Bt**«3El/ft:. ISA 

11. 8-47. lm/s 

1 1 0 0 -c 

0. 3 — 0. Smm 

0. 2 — 0. 7mm 

Ar^ (#36 6 0torr) 

1 0- 3 torri£TF 

4 5 0 mm 

0. 2—1. 8 kg f/cm 1 
[0074] HI 7 CC«, TIB'D&tt'CiSSL/c 


(12) 
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HjfefflMHME (DS CWm H 1 7 


^EE: 

C0075] <g»W7) Fei, AlMGai, 

MO&tCte^X . P£C<tB<DJt£P : C : B = 1 1 : 
5 : 4tVX—fctl>. A 1 tGaCQjt^rA 1 : Ga = 

§tS£> A l^GaCD^tWi^^tCE^L/c ft C 


20 
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* 55K-c*orj£t»iaa3ffliH**u-c*$*), ia^x 

1 1. 8m/s 
1 10 0'C 
0 . 5 mm 
0 . 4mm 

Ar^ (#J6 6 Otorr) 
1 0" J torr«T 
4 5 0mm 
1.8kg f/cm' 

fc. »6ftfcW»*3 5 0*C"C3 0^jUnS»bT, MAt 

* (ue) , ftttb (He) RCXja^»ft(»CDCLSmn 
(AT,) MMffiCfc. Cli6a>ill5e«i#a«*SBa± 

OEPtt. *SW««:J:D»e>tifc*»«fcatt^ 


* + >'<l 0F*9(D#H^: 
WEE: 


[0 0 7 6 ] Wi 1 8tC^T <£^«:. Fet3ftS69-73 

Ktt2 2-2 4im A 1 Rt?G a<D£ftS#2J^ 
-*%J£Lb. « : ^U<«7^%-C^>^>^^ffl©lf^CC 

Aa- l KT. «»««#©SKBmi (AT,) #6 OK 

^MtiCi^S. FeS**7 0JSH^ 

P£C&tfB<7>£stS#2 311^%, Al&tfGa<D-£ 

l«3^7«wr*5JH«c!)W»«:*5^rtt. aflBS 

Ue) #8 0 0 0£Lt W^Am- 1 ^ j»» 

4P«{*©aaMra (at,) *s60Ka±*si, »«: 

[0077] 


30 


40 


50 


2 3. 6m/s 
1 1 0 0 *C 
0 . 4mm 

0 . 5 mm 

A riJX (#J6 6 Otorr) 
1 0- 3 torrfcTF 
4 5 0mm 

1 . 8kg f /cm 2 

©RUl/M*. 0. 2mmJ£U:^oO. 8mmWTi 
U m&sXfrtm&^v-iWrfim*. 0. 2mm 

3m/slUJi^o60m/sWTiU. BUfSmpn 
-;U^(D^&©i©fcH£0. 2kg/cm , W1^3. 
0kg/cm , ^TcOllffiE^f^5C[)'C. m2&4 0 
umHi, ^BjWI 0mmK±©#amkattt^» 

[0079] *m*<D#£kmmm^^&om&fi& 
^4>KtsamB^«f tu-r 5 c t < . s fc^srort 
[0080] *m\<Di¥Mmmm^^^<»mmim 


(13) ftfflZQO 0- 1 1 7 39 9 

23 24 

e<h#-c£*£±Uc, ^o B a^©:^14^^wCD^^M^ [BIO] ^n->PCDjaa[&#AimSBitt^SV 

[012] s X)\>t^u~)\,<ommtfYWnimffl& 
[008 1 ] #»9io9M«nkattd^l*a««fiB 10 y^^r**. 

tt, IsBSI8ttSns»»o-^i, mttt$v-)l'<Dftl$ [013] &£Jn-jU<t -/X^^-rttfcBIHHt?* 

0. MSa^XjU©RffiOP©3ett^H8J®ei 3ti. fulB [014] »ao-JV£ >>X;U£^jfc*lIJM0-Ci& 

m&±0. 8mmWTiSti, W3a-/X^iflWa»aio [015] t^<Oft^<Ol^^g<D^a-;Uiy X 

-JKOMH^O. 2mm«J:^0. 8mmiaTiSti A^^-rBrffiETC**. 

Xl^or>"C, *ftRfflffl«3&»6<C*»*3W4 0Mm£Lh [0163 F e 70 A 1 »G a, P,.., C, B 4 .» S i , 

>^«KiR»$nri^©r. *a«ft»tt^«W<0 20 [017] Fe„Al l Ga 1 P l ,„C 1 ,„B,.,Si l 

[0 08 2] *mi<D$&mm&&£ffiSlt* J?S# T**. 

4 0 //m£t±r*SCDr. C©*aWR»tt^WB* [018] #%KfiCft^^aKfttttt^k»«CE>flJd( 



1 0 

9- + >J* 


1 1 



1 2 


[01] ^MCOSBttOJBM-cftS^aKttSatt^ 30 

1 3 



1 4 


[0 2 ] HI K^-r«JS*8B©?&»n-iU<!:VXJb* 

1.5 


^-f#ffi0r£>& o 

1 7 


[03] 01 itc^m&m&oims u-frtsxfr* 

1 8 



30 

as® 

[04 ] 01 ccm^«3SM©^x^©it«eiiH"c 

3 1 



34 


[0 5 ] #Anontto«nr«^^iiectttt«^ 

50 



d 


[06] ^n®l»koSlirft&#AiiWBlttdA 40 

P 



w 

RBI MI 


[06] 

4fc 


(14) 


<8B82 0 0 0- 1 1 7 39 



(15) 
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[B9] 


[110] 



0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 
WttJK (k g f cm 1 ) 



io 20 ao 40 


50 


[111] 


mi 2] 


B 

3 60 

•to 

m 

* 20 


0.1 0.2 0.3 0.4 0.5 0.6 
!*£ffiLe. w (ram) 



0 0. 1 0. 2 0. 3 «. 4 0. 5 0. 6 0-7 
/ X/uiri&^»"-A-0>ra8H. d (mm) 


114] 


[017] 




F«70Al&Gfi2p9. «fiC5. T5B4. 6S1J 




I j 





1 • 

S - 





« 

e 


ATx=55K 




T g (470t) 

\ 

J\ 







-■ r -■ ■■ — r- "■ 

■ i 

T x (525*0 
i 


300 


400 450 


500 


550 


(16) 


^2 0 0 0- 1 1 7 399 



(72)^^ *m 

(72)^^ »S 

mMfP^BaKm^A^wri#7^ y&? 


l*9&^ll-806 
F £ — A(##) 4E004 DB02 DB17 NA05 NB07 TA01 
TA03 TBOl TB02 TB03 TB04 
TB05 TB07 


